
ary or fecal leakage; in both, however, there were evi¬
dences of septic peritonitis, caused no doubt by infection
from the bowel during the course of the operation; in
the dog that survived thirty-six hours there were also
evidences of a very intense hyperemia of the kidneys.
I am fully convinced that the operation is much more

simple in the human subject and less likely to be followed
by septic infection, as contamination from the bladder
or bowel can be much more efficiently guarded against—
especially if the sigmoid mesocolon is long enough to
permit the bowel to be dragged out of the median in¬
cision.

T would summarize my impressions as follows :
1. All autoplastic methods proposed for the cure of

exstrophy of the bladder are unsatisfactory and, at best,
simply palliative.

2. Of all the radical methods which involve an ex¬
cision of the bladder and a transplantation of the ureters
to the rectum, Maydl's operation is by far the most com¬
plete, rational and satisfactory, from the technical point
of view.

3. Mayell's operation offers the best conditions for the
complete correction of the associate epispadias.

4. Notwithstanding the comparatively large number
of successful cases accredited to this method, its relation
is not yet fully ascertained, though the ratio, as obtained
from published cases—over 13 per cent.—establishes the
superiority of this method above all others from the prog¬nostic point of view.

5. Notwithstanding the apparent theoretic simplicity
of its technic, Maydl's operation is a difficult, laborious,
and in many respects a dangerous, operation anfl should
only be undertaken by those who have thoroughly famil¬
iarized themselves with its difficulties by special trainingin abdominal surgery, supplemented, if possible, by ex¬

perimental work.
6. It should not be applied indiscriminately to all

cases, but only to those patients whose general conditionis such as to warrant a long tedious operation likely to
be attended by serious shock; and whose eliminating or¬

gans, especially the kidneys, are normal and capable of
effective elimination.
DISCUSSION ON PAPERS OP DUS. ALI.EN, WIIEATON AND MATAS.
Dr. J. Rilus Eastman, Indianapolis.—In the Doctor's case

there has been no resulting proctitis. This has been the chief
objection. Dr. Allen deserved the honor of being the first man
in America to make successful the Maydl operation; it is not
rational to make the operation; circumstances tend to combine
which contraindícate this method. Sonnenberg of Berlin dis¬
sects the ureters out behind the peritoneum and stitches them
in the tip of the penis. My case was one in which both kid¬
neys were more or less disorganized—one side a pyonephrosis
and on the right a chronic nephritis. I did not implant these
ureters; my boy was exsanguinated; he had not the strength
to stand such a heroic operation, so I applied the method of
Sonnenberg. Before I made the operation, however, I re¬
moved the left kidney, which was in a condition of pyone¬
phrosis and was emaciating the boy and would have killed him.
I brought the ureter on the right side and stitched it into the
tip of the penis, grooved it with an incision and stitched the
right ureter into this, so the boy can now wear a urinal. I
have made an aluminum tank which fits around his thigh, not
over three-eighths or a quarter of an inch in thickness, and
which is connected with the pubes by a rubber tube with a

pneumatic collar, and into which the penis—the little club-
epispadiac penis—with its ureter will fit, and which I hope will
give him some relief. When we bear in mind that this boy
lived for twelve years in a most pitiable condition, the mother
changing his diapers three or four times in an hour, he beinghelpless for ten years, one can appreciate the amount of relief
obtained; still it cannot be gainsaid that the Maydl operationis one of choice. Certainly this operation would indicate It,
as it removes all this dribbling of the urine and the horrors

' of having to change diapers three or four times an hour.
Du. W. J. Means, Columbus.—We are all agreed that the

Maydl operation is the one, and all are proud to see the ex-

emplification of this operation by an American surgeon. This
boy was certainly a pitiable object when he was brought to the
Protestant Hospital. He was 15 years old, and it was a ques¬
tion whether he was a boy or a girl ; he was excluded from so¬

ciety. We sent him home, as you see, dressed up like a young
man, true to his belief that the operation, while only palliative,
will be a source of relief to him that will justify any experi¬
ence he may have gone through. The operation in his case is
not yet fully complete. I had intended to make a urethra
that would have extended out to the glans, but you will re¬
member that this operation was only made on the 13th day of
April and I have just now gotten the parts entirely healed up.
There is one trouble in making these operations. You always
have plenty of water and you have to provide a way for it.
You will notice that the cleft in the pelvis is at least three
inches. I leave it to your judgment whether such a cleft should
be closed with any degree of safety to this boy's condition, or
whether it can be remedied by such an operation.
Dr. D. P. Allen, Cleveland.—The thing is the necessity of

preserving the mucous membrane about the openings of the
ureters; the safety of the operation depends on it and prevents
infection of the kidney. That question must depend on statis¬
tics ; quite a number of cases have been observed for three, four,
five and six years, without any infection of the kidney. As to
work on the ureters, it seems to me that it is most hopeful. I
succeeded the other day in making an end-to-end anastomosis
in the case of a horse-shoe kidney, and I think if we can do
that we can do a great deal with the ureter.

THE PROCESSUS VERMIFORMIS.
ITS ANATOMY AND BIOLOGY.

BY G. G. EITEL, M.D.
MINNEAPOLIS.

The older writers on human anatomy make no especial
mention of the processus vermiformis, as a separate
anatomical entity, and this omission ontheir part prob-
ably has its explanation in the fact that this small off-
shoot of the intestinal canal was not looked upon by
medical men generally as the cause or seatof any disease
until a period so late as to be within the memory of com-
paratively young members of our profession to-day. It is
a study, both interesting and instructive, to note the
various expressions of opinion that have been advanced
on the probable utility, etc., of this process by author-
ities on anatomy, biology and evolution. It is the pur-
pose of this paper to invite attention to some of these
writers who have devoted more than a mere casual word
on the troublesome little body situated in the right iliac
region.
Deaver stated, in his work on appendicitis, that the

vermiform appendix in man is the undeveloped, true
cecum of some of the lower animals.
Harrison Allen states that the vermiform appendix is

of unknown function, that it is found only in man, in the
man-like apes, and in a marsupial animal, the wombat.
It retains the embryonic characters of the large intes¬
tine, and is probably a rudiment of the enormous cecum
of quadrupeds of the rodent type. Although thus struc¬
turally insignificant, its possible lesions may give rise to
important clinical questions, and it is not infrequently a
factor in retroperitoneal abscess. As a rule, the appen¬
dix is bent once upon itself, or twisted. It may be con¬
cealed beneath the cecum, or may hang down in the cav¬

ity of the pelvis, where it has been known to effect ad¬
ventitious adhesions with the pelvic organs, and even to
perforate the bladder. Rarely it is lodged under the
ascending colon, or deflected so as to be in contact with
the abdominal wall. Cruveilhier records an instance in
which it was contiguous with the liver. Other writers
have mentioned the possibility of the appendix being
caught in the mesentery, or forming an ingredient of in¬
guinal hernia.

Presented to the Section on Surgery and Anatomy, at the Fiftieth
Annual Meeting of the American Medical Association, held at Columbus,Ohio, June 6-9, 1899.
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Leidy refers to the cecum as the broadest portion of
the colon, and says it is a capacious sack, two or three
inches in length and as wide as the greater length. It is
pouched, like the rest of the colon, and at its inner back
part is extended in a cone which is abruptly prolonged
into a vermiform appendix. This is usually from three
to six inches long, about the thickness of a goose quill,
commonly turned upward, and after a variable flexuose
course terminates in a blind, free, rounded end. At
birth it is less abrupt at its commencement, and appears
more evidently a continuation of cecum. It is peculiar
to man and some of his nearest allies, the higher apes,
but exists also in the wombat, an animal at the opposite
limit of the same class. It is regarded as a rudiment of
the greatly elongated cecum of most herbivorous mam¬
mals. Sometimes it is short, and rarely it is altogether
absent. The cecum occupies the right iliac fossa, to
which it is closely or more or less loosely attached. In
the former case, it is covered in front and on the sides
by the peritoneum reflected to the fossa, and is attached
behind by areolar tissue to the investing fascia of the
iliac muscle ; in the latter case the peritoneum invests the
cecum to a greater degree, and attaches it behind by a

doubling called the mesoeecum. A fold of the peri¬toneum also extends from the vermiform appendix to
the adjacent extremity of the cecum, serving to retain it
in a more fixed position.
Wiedersheim of Freiburg describes the processus

vermiformus as a feebly developed organ which lies at
the end of the short cecum, and possesses a considerable
morphological interest. In man, its average length is
8.5 cm., but it may be but 2 cm., or on the other hand
some 20 to 23 cm. long. Considerable variation also oc¬
curs in its width anel disposition, and in the folds of
mucous membrane, which bound its ostium. Indeed,
everything points to the retrogressive character of this
appendage, and justifies us in concluding that the total
length of the alimentary tract was formerly greater thanit now is. The great variations in the form and size of
the cecum also support this view. According to the best
authorities, the processus vermiformus at different ages
measures as follows :

Atbirth.3.4 cm.
Up to 5thyear.7.6 cm.
5 to10.9 cm.
10 to20.9.75 cm.
20 to30.9.5 cm.
30 to40.8.75 em.
40 to60.8.5 em.
Over 60 years.8.25 cm.
In embryos and new-born children on the one hand,and in adults on the other, the vermiform process varies

in length in proportion to that of the rest of the intes¬
tinal canal; and since it is a degenerating organ, it isnot surprising to find that it is most strongly developedin fetal times, and does not grow at a rate proportion¬ate to advancing age. In the embryo, its length in pro¬
portion to that of the large intestine, is approximately1:10, and in the adult 1:20. Further light is thrown on
these facts by Ribbert's interesting discovery of the fre¬
quent occlusion of the vermiform process. He found it
either partially or totally closed in 25 per cent, of the
cases examined, with accompanying very decidedly
regressive changes—pathologic cases excluded—in the
related tissues; actual pathologic obliteration neverthe¬
less occasionally occurs at the end of the vermiform pro¬
cess. The occlusions which result, and which are prob¬
ably always due to inflammation, are less frequent than
the typical obliteration. I cannot in this connection re¬
frain from referring to the coincidence of the existence

of vestigeal organs and the tendency to disease caused by
them.
Taking only adults into consideration—i. e., omitting

individuals under 20 years of age, in whom variations
are comparatively rare—out of 100 vermiform processes,
32 were found partially or wholly closed. ¿Complete oc¬
clusion throughout the whole organ was found in a very
small number—about 3.5 per cent. Partial occlusion is
much more frequent, all degrees being found, from the
first narrowing to the complete closing of the lumen. In
rather more than half of the cases the occlusion affected
a.quarter of the length; in nearly half of the remainder
its extent varied between one-quarter and three-quarters,
and in only a very small number did it affect more than
three-quarters, or close the tube.
This process of occlusion is equally marked in both

sexes, and the statistics concerning its occurrence at dif¬
ferent ages are very striking. They make it clear that
there is a marked increase in the frequency of its occur¬
rence in advanced age, as will be seen by the following
table :

OCCLUSION OBSERVED.
1st to 10thyear.in only 4 per cent.
10th to 20thyear.in only 11 per cent.
20th to 30thyear.inonly 17 per cent.
30th to 40thyear.in only 25 per cent.
40th to 50thyear.in only 27 per cent.
50th to 60thyear.inonly 36 per cent.60th to 70thyear.in only 53 per cent.
70th to 80thyear.inonly 58 per cent.
It follows from the foregoing table, that in more than

50 per cent, of people over 60 years of age, there is de¬
generacy of the vermiform process. In new-born chil¬
dren, on the other hand, this phenomenon has never been
observed, and the youngest child in whom it has been
found commencing was 5 years old. Total occlusion is
also similarly connected with age, though not in nearly
so marked a manner as partial closure. It has never
been observed before the thirtieth year ; and while it was
not found once in individuals between 50 and 60 years,
it was most frequent in those whose ages range from 60
to 70. Among these, nine out of twenty-one cases
recorded show complete occlusion; and since, besides
them, there were seven just on the point of closure, we
may conclude that more than 50 per cent, were thus af¬
fected. A relation has further been proved to exist be¬
tween the length of the appendix, and its degeneration.
The longest appendices—21 to 15 cm. long—kept their
lumen throughout; in those 14 and 13 cm. long, com¬
mencing obliteration of the lumen was observed in four
cases, and in those 12 and 11 cm. long, it was not found.
From this point, however, occlusion again increased as
the length decreased. If we leave out of account indi¬
viduals under 5 years of age, in wdiom occlusions have
not been observed, we find that it occurs as follows ; viz :

length of appendix.
20cm. 34 per cent.
'.)em. 18 per cent.
8cm. 32 per cent.
7cm. 40 per cent.
6cm. 30 per cent.
5cm. 70 per cent.
4cm. 66 per cent.
3 cm.100 per cent.

Although this connection between length and fre¬
quency of occlusion is, as the table show's, somewhat ir¬
regular, we may at least conclude that, as a rule, the
shorter appendices show occlusion more frequently than
the longer.
Richard Owen shows the striking resemblances exist¬

ing among a large variety of animals. Speaking of the
water-vole, he says that here the ilium terminates at the
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base of the sacculate cecum, the slender termination
simulates a vermiform appendage; the colon begins by
a pair of large sacculi, but quickly contracts to the cali¬
ber shown. Two oval patches are here, as usual, situated
on either side of the ilio-cecal valve. In the Leporidae
they are lodged in a special pouch; the vascular mucous
membrane of the cecum in these herbivorous rodents is
augmented by being produced into a broad fold, disposed
spirally to near the slender termination of the cecum,
which is glandular, like the vermiform appendage in
man. Speaking of the aye-aye, and describing the intes¬
tinal canal he further says that the small intestines are
rather more than three times the length of the body ; the
cecum is about one-fifth that length; measuring two
inches and seven lines ; for the first inch it is 10 lines in
diameter, but suddenly contracts to a diameter of three
lines, terminating rather obtusely and resembling an ap¬
pendix vermiformus, but this is not marked off by any
valvular structure from the wider part of the cecum, and
it is continued, as in the human fetus, directly from the
end of the wider part, or cecum proper. This type of
cecum is repeated in Stenops javanicus, with a larger
and narrower vermiform termination. Again; in Hylo-
bates, the vermiform appendage reappears ; it is termin¬
al, and in some species short ; but is more differentiated
as such by its glandular tunic and marked commence¬
ment than in Lemuridae; the appendix is terminal, but
is long and convolute in the orangs ; in the chimpanzees
there is a more marked constriction between the ap¬
pendix and the cecum. The colon is sacculated and
moderately long in all Catarhines; it is loosely sus-

pendeel by a broad mesocolon, and only in tailless apes
does the cecum begin to adhere, through an incomplete
peritoneal investment to the right hypogastric region.
Again: in a binturong I found a cecal projection, prob¬
ably a vermiform process, of half an inch in length at
the beginning of a large intestine, two feet in length;
the small intestines are seven feet long; the length of
the animal, exclusive of tail, was two feet.
Gray says that, starting from what was originally the

apex of the tube, the inner and back portion of cecum,
usually 1.7 cm. below the iliocolic opening, is a famous
narrow, round part of the intestine called the appendix
ceci, or, on account of its worm-like appearance, ap¬
pendix vermiformis. This is first seen low down among
the mammals, in the marsupial group, in the wombat.
No sign of it again appears until the ichneumon anel pig
are reached, but not then is it a proper appendix. It is
next seen in the lemurs and higher apes, as chimpanzee,
orang, gibbon and gorilla. Finally, in man, it is pres¬
ent as a functionless and dangerous structure. It at¬
tains its greatest length between the twentieth and
fortieth years. Its length, compared to that of the large
intestines, is 1 to 10 in the new-born, 1 to 20 in the adult.
There is no relation between the size .of the cecum and
the length of appendix. The appendix has no set posi¬
tion. Trêves considers it to pass most frequently up
from behind the cecum to the left, behind the ilium and
mesentery toward the spleen. Others regard this posi¬
tion as nearly abnormal.
Turner of Russia finds it hanging into the true pelvis

in 51 out of 83 cases, and transversely across the prom¬
ontory in 20 more of these cases. Berry gives the order
of frequency as : 1, pelvic position ; 2, retrocecal ; 3, in¬
ternal cecal—toward spleen; 4, variable.
The order of frequency found in this country by

Joseph D. Bryant was most often inward; then behind
the cecum, downward and inward, into the true pelvis.
According to Ribbert and Zuckerkandl, the cavity of

the processus vermiformis tends to undergo obliteration,
not as a pathologic process, but a physiologic one. In
children the lymph follicles of the appendix are very
numerous and close. After the twentieth or thirtieth
year, it is normal for them to atrophy.
Obliteration of the process occurs to some degree in 99

cases out of 400, or 25 per cent. ; total obliteration in 3.5
per cent. (Ribbert). Or obliteration occurred in 23.7
per cent., total obliteration in 13.8 per cent, and
partial—distal half most common—in 9.9 per
cent. (Zurkerkandl). It never occurs in the new¬
born. After 60 years of age, more than half are obliter¬
ated. It occurs more often in a short process, 5 to .6
cm. long. One.can never tell by macroscopic appearance
as to the presence of obliteration. There are four au¬
thentic cases of absence of the appendix on record.
Charles Darwin, speaking of the rudiments, says :

"With respect to the alimentary canal, I have met with
an account of only a single rudiment, namely : The
vermiform appendage of cecum. The cecum is a branch
or diverticulum of the intestine, ending in a cul-de-sac,
and is extremely long in many of the lower vegetable-
feeding mammals. In the marsupial koala, it is actually
more than thrice as long as the whole body. It is some¬
times produced into a long gradually tapering point, and
sometimes constricted in parts. It appears as if, in con¬

sequence of changed diet or habits, the cecum had be¬
come much shortened in various animals, the vermiform
appendage being left as a rudiment of the shortened
part. That this appendage is a rudiment we may infer
from its small size, and from the evidence which Pro¬
fessor Canestrini has collected of its variability in man.
It is occasionally quite absent, or again is largely de¬
veloped. The passage is sometimes completely closed for
half or two-thirds of its length, with the terminal part
consisting of a flattened solid expansion. In the orang
this appendage is long and convoluted ; in man it arises
from the end of the short cecum, and is commonly from
four to five inches in length, being only about a third of
an inch in diameter. Not only is it useless, but it is
sometimes the cause of death, of which fact I have lately
heard two instances ; this is due to small hard bodies,
such as seeds, entering the passage and causing inflam¬
mation.
Of course at the time this was written, it was the common

opinion that appendicitis was always caused by the presence of
some foreign body in the lumen of the appendix.
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